Abstract. It is shown that every simple complex Lie algebra g admits a 1-parameter family g q of deformations outside the category of Lie algebras. These deformations are derived from a tensor product decomposition for U q (g)-modules; here U q (g) is the quantized enveloping algebra of g. From this it follows that the multiplication on g q is U q (g)-invariant. In the special case g = sl(2), the structure constants for the deformation sl(2) q are obtained from the quantum Clebsch-Gordan formula applied to V (2) q V (2) q ; here V (2) q is the simple 3-dimensional U q (sl(2))-module of highest weight q 2 .
Introduction. Lyubashenko and Sudbery LS] have suggested that the quantized enveloping algebra U q (g) of a simple complex ( nite dimensional) Lie algebra g ought to be regarded as the universal associative enveloping algebra of some (as yet undetermined) non-associative algebra g q . The relation between g q and g should be analogous to that between U q (g) and U(g), and there should be a PBW-type theorem relating U q (g) and g q . For other work along these lines, see DH] and DHGZ] .
The purpose of this note is to show that a natural candidate for the \quantum Lie algebra" g q can be obtained from the decomposition of the tensor square of the U q (g)-module V q corresponding to the adjoint representation V of g. Thus in every case dim(g q ) = dim(g); deformations of g satisfying this condition appear to be new except when g = sl(n). The structure constants of sl(2) q are worked out in detail using the quantum ClebschGordan formula (xVII.7 of K]).
The algebras g q de ned in this note are not Lie algebras (except for a few special values of q): this is clear since every simple complex Lie algebra g has only trivial deformations in the category of Lie algebras (Chapter XVII of K]). However the algebras g q are structurally 1991 Mathematics Subject Classi cation. Primary 17B37; Secondary 17A01. The author thanks the Natural Sciences and Engineering Research Council of Canada for nancial support through grant OGP0153128, and J. Szmigielski for reference LS].
Typeset by A M S-T E X very closely related to Lie algebras, and so Lie-theoretic techniques should be applicable to this larger class of non-associative algebras.
General references on quantum groups are K], J] and CP]. We assume throughout that q is a complex number with q 6 = 0 and q not a root of unity. Theorem. Let g be a simple complex Lie algebra, and let U q (g) be the corresponding quantized enveloping algebra. There exists a deformation g q of g such that (1) g q is a U q (g)-module with dim(g q ) = dim(g),
(2) the multiplication g q g q ! g q is a morphism of U q (g)-modules, (3) g q possesses a U q (g)-invariant bilinear form.
Proof. Let V denote the adjoint representation of g. Then V is also a U(g)-module, so let V q denote the corresponding U q (g)-module. Since every nite dimensional U q (g)-module is completely reducible (Theorem 10.1.14 of CP]) and the character of V q is given by the classical Weyl character formula (Corollary 10.1.15 of CP]) it follows that the decomposition of any tensor product of U q (g)-modules is the same as the decomposition of the corresponding tensor product of U(g)-modules. In particular, the Lie bracket and the Killing form on g show that V V contains a copy of V and a copy of C , and so V q V q contains a copy of V q and a copy of C . The projections V q V q ! V q and V q V q ! C
give an multiplication and a bilinear form on g q = V q satisfying the given conditions.
The case g = sl(2). Let U q denote the quantized universal enveloping algebra of sl (2) Let V (n) q for n 0 denote the unique simple U q -module with highest weight q n ; then dimV (n) q = n + 1. If v 0 is a highest weight vector in V (n) q then the vectors v i = The quantum Clebsch-Gordan formula (Theorem VII.7.1 of K]) states that for n m 0 there is a U q -module isomorphism
In the special case n = m = 2 we obtain
Let v 0 denote a highest weight vector for the copies of V (2) A n is Z-graded and = (J + J ?1 )=2, J(a n ) = q n a n for any a n 2 A n . The algebra sl(2) q fails to satisfy the quantum Jacobi identity, since any Z-grading of sl (2) 
